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(54) DRIFT CORRECTION SYSTEM FOR SIGNAL TRANSMISSION CIRCUIT 

(57)Abstract: 

j s PROBLEM TO BE SOLVED: To conduct drift tracking within its 

variable range even when a variable range of a drive circuit tracing a 
transmission characteristic drift of the signal transmission circuit has 
a limit. 

SOLUTION: Part of the output of a signal transmission circuit 31 is 
branched by a signal branching device 33, a drift detection circuit 34 
detects a drift from the branched signal and a bias control circuit 35 
controls a bias output to the driving signal of a bias circuit 36 so as 
to correct the detected drift. In this case, a bias monitor circuit 37 
monitors a bias output and when it exceeds a variable range of the 
driving signal, the circuit 37 allows the bias control circuit 35 to 
control a driving signal for one period of the transmission 
characteristic to be shifted by utilizing the transmission 
characteristic of the signal transmission circuit 31 has a periodicity 
with respect to the driving signal. However, a blanking detection circuit 38 detects a blanking period from an 
output of the dranching device 33 so as to avoid the deterioration in the quality of the signal by the shift 




processing and conducts shift processing for the period. 
* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A drift amendment method of a signal transduction circuit which is controllable according to a 
driving signal in a transfer characteristic given to a transmission signal, is used for a signal transduction 
circuit where said transfer characteristic has periodicity corresponding to change of said driving signal, and 
amends a drift of said transfer characteristic characterized by comprising the following. 
A drive circuit which generates a driving signal given to said signal transduction circuit. 
A drift detection means which detects a drift of said signal transduction circuit. 

A driving signal control means which amends a drift of said transfer characteristic by generating a control 
signal which amends a drift detected by this means, and supplying said drive circuit. 
A control signal monitor means which makes a prediction judgment of supervising a control signal outputted 
from said driving signal control means, and crossing a variable range of said driving signal by the control 
means concerned is provided, A function to which said transfer characteristic shifts said driving signal by a 
round term when said driving signal control means is judged that a control signal crosses a variable range of 
a driving signal by said control signal monitor means. 

[Claim 2]A drift amendment method of the signal transduction circuit according to claim 1 detecting a drift 
from a signal which said drift detection means was provided with a signal branch means which branches in a 
part of output signal of said signal transduction circuit, and branched by this signal branch means. 
[Claim 3]A drift amendment method of the signal transduction circuit according to claim 1, wherein it has a 
blanking detection means to detect a blanking period from said transmission signal and said driving signal 
control means performs shift processing of said driving signal at a blanking period detected by said blanking 
detection means. 

[Claim 4]When a control signal is judged to cross a variable range of a driving signal by said driving signal 
monitor means, A drift amendment method of the signal transduction circuit according to claim 1 , wherein it 
has a blanking detection means to detect a blanking period from said transmission signal and said driving 
signal control means performs shift processing of said driving signal based on a blanking detection result of 
said blanking detection means. 

[Claim 5]claims 3 and 4 when said transmission signal is burst data which has a window period with a 
constant period, wherein said blanking detection means detects a window period of said burst data — either 
— a drift amendment method of a signal transduction circuit of a statement. 

[Claim 6]a time of said transmission signal being a video signal which has perpendicularity and a horizontal 
blanking period with a constant period — that said video signal of said blanking detection means is vertical, 
or claims 3 and 4 detecting a horizontal blanking period — either — a drift amendment method of a signal 
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transduction circuit of a statement. 

[Claim 7]When said signal transduction circuit is a wavelength variable optical filter which extracts a 
lightwave signal of arbitrary wavelength from a lightwave signal and the optical filter concerned is that to 
which a light transmission wavelength characteristic is changed according to said driving signal, A drift 
amendment method of the signal transduction circuit according to claim 1 when said driving signal control 
means is judged that a control signal crosses a variable range of a driving signal by said control signal 
monitor means, wherein a free spectrum space of said light transmission wavelength characteristic carries 
out the integral multiple shift of said driving signal. 

[Claim 8]A drift amendment method of the signal transduction circuit according to claim 7, wherein said 
wavelength variable optical filter is a fiber Fabry-Perot wavelength variable optical filter. 
[Claim 9]When said wavelength variable optical filter is a fiber Fabry-Perot wavelength variable optical filter, 
said drift detection means, A drift amendment method of the signal transduction circuit according to claim 7 
measuring a parameter showing transmitted wave length determined by cavity length which constitutes a 
Fabry-Perot resonator, and detecting a drift of the transmitted wave length characteristic of a wavelength 
variable optical filter from this parameter. 

[Claim 10]When it is an optical intensity modulator which said signal transduction circuit modulates 
according to a driving signal which had light intensity of conveyance light modulated and the optical intensity 
modulator concerned is that to which the optical power characteristic is changed according to said driving 
signal, A drift amendment method of the signal transduction circuit according to claim 1 characterized by 
half-wave voltage of said optical power characteristic equivalent-shifting said driving signal even times 
when said driving signal control means is judged that a control signal crosses a variable range of a driving 
signal by said control signal monitor means. 

[Claim 11]A drift amendment method of the signal transduction circuit according to claim 10, wherein said 
optical intensity modulator is a Mach-Zehnder type. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the system which transmits the signal which has blanking periods, such as an 
image (data), especially a lightwave transmission system, etc., this invention relates to the drift amendment 
method of the signal transduction circuit in which a transfer characteristic carries out a drift with an 
environmental variation or aging. 
[0002] 

[Description of the Prior Art]The fiber Fabry-Perot (FFP) wavelength variable optical filter which chooses 
required wavelength light from the multiplexed light of each wavelength by which signal abnormal conditions 
were carried out in wavelength-multiplexing-light transmission systems as a signal transduction circuit is 
made into an example, and the 1st composition and problem of a conventional example are explained with 
reference to drawing 1 0 f rom drawing 8 . 
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[0003] Drawing 8 shows the composition and the FFP wavelength variable optical filter 1 1 extracts only the 
lightwave signal of the specified wavelength according to driver voltage from a 

wavelength-multiplexing-light input. The lightwave signal extracted with this optical filter 1 1 branches in 
part with the light branching machine 12, is changed into an electrical signal in light / electrical conversion 
circuit 13, and is inputted into the drift detector circuit 14. 

[0004]This drift detector circuit 1 4 monitors the power peak of the transmitted light, for example, the drift 
of wavelength is detected, and that detection result is sent to the driver voltage control circuit 1 5. This 
driver voltage control circuit 1 5 is given to the drive circuit 1 6 in quest of the bias value equivalent to a drift 
amount, and controls the driver voltage value of the optical filter 1 1 generated in this drive circuit 16. 
[0005]Operation and the characteristic of the FFP wavelength variable optical filter 1 1 are shown in drawing 
9. As shown in the figure, this optical filter 1 1 can control the light wavelength penetrated by the driver 
voltage V to impress, and can choose only the lightwave signal of required wavelength lambdaA out of the 
lightwave signal by which wavelength multiplexing was carried out. 

[0006]Here, from the structure of an optical resonator, the above-mentioned optical filter 1 1 has the 
periodic characteristic, as shown in the figure. Generally the cycle of the transmitted wave length 
corresponding to the same driver voltage is called the free spectrum space (FSRFree Spectral Range). That 
is, if driver voltage V corresponding to arbitrary transmitted wave length is enlarged, the first arbitrary 
transmitted wave length will be again obtained on a certain voltage VFSR. 

[0007]By the way, when a FFP wavelength variable optical filter has an environmental variation and aging, 
this transmitted wave length characteristic has the character which carries out a drift like B from the 
Drawing A, and in the driver voltage V as it is, in connection with the drift of the transmitted wave length 
characteristic, transmitted wave length is changed from lambdaA to lambdaB, and it has a problem which 
deviation deltalambda produces. 

[0008]Then, in order to avoid this problem, a part of output of the optical filter 1 1 is taken out, it changes 
into an electrical signal, a drift is detected with arbitrary techniques, and driver voltage is controlled by the 
1 st conventional example shown in drawing 8 t o follow in footsteps of a drift with that detecting signal. 
Generally this drift amendment method is often used. 

[0009]If change imitation of the driver voltage of the FFP wavelength variable optical filter 1 1 is carried out 
with VA ->VB ->VC in connection with drift A->B->C of the transmitted wave length characteristic as by 
performing such drift amendment shows to drawing 10 , transmitted wave length can be kept constant with 
lambdaA =lambdaB =lambdaC. 

[0010]However, generally, the drive circuit 16 has restriction of the maximum driver voltage Vmax as shown 
in the figure on the circuitry, and the driver voltage variable range is determined by this. Therefore, as the 
drift of the transmitted wave length characteristic shown in the Drawing D, when it becomes larger than a 
variable range, the driver voltage cannot follow in footsteps of this drift, but transmitted wave length is set 
to lambdaD and will have deviation deltalambda as shown in (D). This will pose a problem which leads to 
un-working (system failure) of the whole system that required wavelength selection cannot be performed. 
[0011] Although what is necessary is just to enlarge the driver voltage range of a drive circuit in order to 
solve this problem, there is technical or a realistic limit including cost. Although what is necessary is just to 
oppress the drift characteristic of the FFP wavelength variable optical filter itself, this also has a technical 
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limit. 

[0012]Next, the Mach-Zehnder (MZ) type optical intensity modulator which carries out intensity modulation 
of the optical input signal, and transmits it with an electric modulating signal in a lightwave transmission 
system as a signal transduction circuit is made into an example, and the 2nd composition and problem of a 
conventional example are explained with reference to drawing 13 from drawing 1 1 . 
[0013] Drawing 11 shows the composition and MZ type optical intensity modulator 21 carries out the 
abnormal-conditions output of the optical input of a prescribed wavelength according to the driver voltage 
from the drive circuit 22 modulated by the modulating signal. The modulated light outputted from this optical 
intensity modulator 21 branches in part with the light branching machine 23, is changed into an electrical 
signal in light / electrical conversion circuit 24, and is inputted into the DC drift detector circuit 25. 
[001 4]This DC drift detector circuit 25 carries out smoothness of the input signal, for example, the amount 
of DC drifts is detected from change of that DC component, and that detection result is sent to the 
DC-bias control circuit 26. This DC-bias control circuit 26 is given to the DC-bias circuit 27 in quest of the 
bias value equivalent to the amount of DC drifts, and controls the DC-bias pressure value over the drive 
circuit 22 generated in this DC-bias circuit 27. 

[0015]Operation and the characteristic of MZ type optical intensity modulator 21 are shown in drawing 1 1 . 
As shown in the figure, this optical intensity modulator 21 can control the operating point of a modulating 
signal by the DC-bias voltage V to impress at the optimal point of the optical power characteristic A, and 
can optimize an optical input like a modulated light output (A) according to the inputted electric modulating 
signal. 

[0016]Here, the above-mentioned optical intensity modulator 21 has the periodic optical power 
characteristic, as shown in the figure. Generally the bias voltage in which only the half-wave length 
modulates the phase of input light with MZ type optical intensity modulator 21 is called half-wave voltage 
Vpi. That is, if DC-bias voltage V which provides the arbitrary operating point is enlarged, it will become the 
first arbitrary operating point again by voltage change of 4Vpi. 

[0017]By the way, when MZ type optical intensity modulator has an environmental variation and aging, this 
optical power characteristic has the character which carries out a drift like B from the Drawing A, and has a 
problem on which a modulated light output is distorted like B in connection with the drift of the optical 
power characteristic on the DC-bias voltage V as it is. 

[0018]Then, in order to solve the above-mentioned problem, a part of output of MZ type optical intensity 
modulator 21 is taken out, it changes into an electrical signal, a DC drift is detected with arbitrary 
techniques, and DC-bias voltage is controlled by the 2nd conventional example shown in drawing 1 1 t o 
follow in footsteps of a drift with the detecting signal. This drift amendment method is also often generally 
used. 

[0019]If change imitation of the DC-bias voltage V of MZ type optical intensity modulator 21 is carried out 
with VA ->VB ->VC in connection with drift A->B->C of the optical power characteristic as by performing 
such drift amendment shows to drawing 1 3 , A modulated light output (A, B, C) can be distorted with A=B=C, 
and can be kept there is nothing and constant. 

[0020] However, generally, the drive circuit 22 has restriction of the maximum DC-bias voltage Vmax as 
shown in the figure on the circuitry, and the DC-bias variable range is determined by this. Therefore, the 
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DC-bias voltage VD cannot follow in footsteps of this drift, but as the drift of the optical power 
characteristic shows in the Drawing D, when it becomes larger than a variable range, as shown in (D), a 
modulated light output will be distorted again. This will pose a problem which leads to the system failure of 
the whole system that the required transmission quality cannot be held. 

[0021] Although what is necessary is just to enlarge the DC-bias range of a drive circuit in order to solve 
this problem, there is technical or a realistic limit including cost. What is necessary is just to oppress the 
drift characteristic of the MZ type optical intensity modulator itself, and the effective method is examined 
now, and there is a limit in compensating this in the long run, and a high cost will also be caused. 
[0022] 

[Problem(s) to be Solved by the Invention]Since the limit of a variable range is located in the drift 
amendment method of the conventional signal transduction circuit in the drive circuit which follows in 
footsteps of a transfer characteristic drift as stated above, if a drift which crosses the variable range occurs, 
a problem which it becomes already impossible following in footsteps and leads to a system failure will be 
produced. 

[0023]Even if the technical problem of this invention has a limit in the variable range of the drive circuit 
which solves the above-mentioned problem and follows in footsteps of the transfer characteristic drift of a 
signal transduction circuit, Drift imitation can be performed in the variable range, a problem which leads to a 
system failure by this is avoided, and it is in providing the drift amendment method of the signal transduction 
circuit which can build a reliable signal transmission system. 
[0024] 

[Means for Solving the Problem]A drift amendment method of a signal transduction circuit concerning this 
invention which solves an aforementioned problem, (1) According to a driving signal, it is controllable in a 
transfer characteristic given to a transmission signal, and is used for a signal transduction circuit where said 
transfer characteristic has periodicity corresponding to change of said driving signal, A drive circuit which 
generates a driving signal which is a method which amends a drift of said transfer characteristic, and is given 
to said signal transduction circuit, A driving signal control means which amends a drift of said transfer 
characteristic by generating a control signal which amends a drift detection means which detects a drift of 
said signal transduction circuit, and a drift detected by this means, and supplying said drive circuit, A control 
signal monitor means which makes a prediction judgment of supervising a control signal outputted from said 
driving signal control means, and crossing a variable range of said driving signal by the control means 
concerned is provided, Said driving signal control means has a function to which said transfer characteristic 
shifts said driving signal by a round term, when a control signal is judged to cross a variable range of a 
driving signal by said control signal monitor means. 

[0025]In composition of (2) and (1), said drift detection means is provided with a signal branch means which 
branches in a part of output signal of said signal transduction circuit, and a drift is detected from a signal 
which branched by this signal branch means. 

[0026]In composition of (3) and (1), it has further a blanking detection means to detect a blanking period 
from said transmission signal, and said driving signal control means performs shift processing of said driving 
signal at a blanking period detected by said blanking detection means. 

[0027](4) When it is further judged in composition of (1) that a control signal crosses a variable range of a 
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driving signal by said driving signal monitor means, Having a blanking detection means to detect a blanking 
period from said transmission signal, said driving signal control means performs shift processing of said 
driving signal based on a blanking detection result of said blanking detection means. 
[0028]Namely, in a drift amendment method of a signal transduction circuit by composition of (1). It uses 
that periodicity is in the characteristic of a signal transduction circuit, and when there is a drift which 
crosses a variable range of a driving signal, it enables it to perform drift imitation in the variable range in a 
transfer characteristic shifting a driving signal by a round term. 

[0029]He branches in a part of output signal of said signal transduction circuit, and is trying to prevent 
degradation of an output signal by drift detection by detecting a drift from this branch signal in composition 
of (2). 

[0030]A blanking period of a transmission signal is used, and he detects this blanking period, and is trying to 
prevent quality degradation of a signal accompanying shift processing by performing shift processing of a 
driving signal in this period in (3) or (4) composition. 
[0031] 

[Embodiment of the Invention]Hereafter, with reference to drawing 1 t hru/or drawing 8 , an embodiment of 
the invention is described in detail. Drawing 1 shows the composition at the time of applying the drift 
amendment method concerning this invention to the signal transmission system provided with arbitrary 
signal transduction circuits as a 1st embodiment, and the signal transduction circuit 31 gives a 
predetermined transfer characteristic to an input signal according to the driving signal from the drive circuit 
32. The signal outputted from this signal transduction circuit 31 branches in part with the signal branch 
machine 33, and is inputted into the drift detector circuit 34. 

[0032]This drift detector circuit 34 gives the drift amount which detected the drift amount from the input 
signal with the predetermined technique, and was detected to the bias control circuit 35 at the time of that 
detection. 

[0033]The bias control circuit 35 is given to the bias circuit 36 in quest of the bias value equivalent to the 
given drift amount, and controls the bias voltage value generated in this bias circuit 36. The bias voltage 
outputted from the bias circuit 36 is supplied to the drive circuit 32, and it is supplied also to the bias 
supervisory circuit 37. 

[0034]This bias supervisory circuit 37 generates a bias change command, when it supervises whether input 
bias voltage exceeds a threshold level and a threshold level is exceeded. This bias change command is sent 
to the bias control circuit 35. 

[0035]On the other hand, the signal which branched with the signal branch machine 33 is supplied also to 
the blanking detector circuit 38. This blanking detector circuit 38 detects a blanking period from an input 
signal, and generates a bias change command at the time of blanking period detection. This bias change 
command is also sent to the bias control circuit 35. 

[0036]Although the bias control circuit 35 usually operates only with a drift imitation command, when a bias 
change command is simultaneously given from the bias supervisory circuit 37 and the blanking detector 
circuit 38, it has a function which only the amount of FSR shifts a bias value. 
[0037]That is, the operating point of the signal transduction circuit 31 is controllable by the 
above-mentioned composition with the bias voltage impressed via the drive circuit 32 at the optimal point of 
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the signal transfer characteristics. If such a signal transduction circuit has an environmental variation and 
aging, the characteristic has the character which carries out a drift, and an output will be distorted in 
connection with the drift of the characteristic in bias voltage as it is. For this reason, a part of output of the 
signal transduction circuit 31 is taken out, a drift is detected with arbitrary techniques, and bias voltage is 
controlled to follow in footsteps of a drift by that detection result. 

[0038] However, a variable range will be determined as the drive circuit 32 which controls the characteristic 
of the signal transduction circuit 31 by restriction of the maximum of a driving signal on the circuitry. For 
this reason, it cannot be coped with when the drift more than that variable range arises. Then, it uses having 
periodic signal transfer characteristics in the above-mentioned signal transduction circuit 31 in the 
composition of this embodiment, When a bias value exceeds a threshold in the bias supervisory circuit 37, 
give a bias change command to the bias control circuit 35, and he makes the bias change of FSR perform, 
and is trying to store the operating point in tolerance level. 

[0039]However, if a bias change is performed, an output signal will be disrupted, or a noise will enter and the 
quality degradation of a signal will be caused. Then, the blanking detector circuit 38 detects the blanking 
period of an output signal, and a bias change is directed by the detection timing. 

[0040]Therefore, since according to the above-mentioned composition the bias value is shifted by FSR at 
the time of the non-signal of an output even if there is a drift which crosses the variable range of the drive 
circuit 32 which follows in footsteps of the transfer characteristic drift of the signal transduction circuit 31, 
drift imitation can be performed in the variable range. 

[0041] Drawing 2 shows the composition at the time of applying the drift amendment method concerning this 
invention to the signal transmission system provided with arbitrary signal transduction circuits as a 2nd 
embodiment. In drawing 2 , identical codes are attached and shown in drawing 1 and identical parts, and the 
explanation duplicate here is omitted to them. 

[0042]That is, in the composition of a 1 st embodiment shown in drawing 1 , it detects that the bias change 
command was simultaneously outputted from the bias supervisory circuit 37 and the blanking detector 
circuit 38 in the bias control circuit 35, and was made to perform a bias change. 

[0043]On the other hand, in a 2nd embodiment, when the output of the bias circuit 36 exceeds a threshold 
from the bias supervisory circuit 37, make a blanking detection command output and the blanking detector 
circuit 38 is started, Only the bias change command generated by blanking detection of an output signal in 
this circuit 38 is made to perform the bias change of the bias control circuit 35. Also by this composition, 
the same effect as a 1 st embodiment can be acquired. 

[0044] Drawing 3 shows the composition at the time of applying the drift amendment method concerning this 
invention to the lightwave transmission system which used the FFP wavelength variable optical filter for the 
signal transduction circuit as a 3rd embodiment. In drawing 3 , identical codes are attached and shown in 
drawing 8 and identical parts, and the explanation duplicate here is omitted to them. 
[0045]The driver voltage supervisory circuit 1 7 where the driver voltage further outputted to the circuitry 
which showed drawing 8 t he composition of this embodiment from the drive circuit 16 detects whether a 
threshold is exceeded or not, In [ add the blanking detector circuit 1 8 which detects a blanking period from 
the output signal of light / electrical conversion circuit 13, and ] the driver voltage control circuit 15, When 
the drift exceeding the variable range of driver voltage occurs from both the detection results of the driver 
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voltage supervisory circuit 1 7 and the blanking detector circuit 1 8, it is made to perform control which shifts 
driver voltage to a blanking period by FSR. 

[0046]The above-mentioned control action is concretely explained with reference to drawing 4 and drawing 
5. Drawing 4 shows operation and the characteristic of the FFP wavelength variable optical filter 1 1 , and as 
shown in the figure, this optical filter 1 1 can control the light wavelength penetrated by the driver voltage V 
to impress, and can choose only the lightwave signal of required wavelength lambdaA out of the lightwave 
signal by which wavelength multiplexing was carried out. The transmitted wave length characteristic has 
periodicity (FSR), as mentioned above. 

[0047]Here, the FFP wavelength variable optical filter 1 1 has an environmental variation and aging, if the 
transmitted wave length characteristic carries out a drift like B from the Drawing A, in the driver voltage V 
as it is, in connection with the drift of the transmitted wave length characteristic, transmitted wave length 
will be changed from lambdaA to lambdaB, and deviation deltalambda will arise. Then, a part of output of the 
optical filter 1 1 is taken out, it changes into an electrical signal, a drift is detected with arbitrary techniques, 
and driver voltage is controlled to follow in footsteps of a drift with the detecting signal. 
[0048]Apart from this, as composition of the drift detector circuit 14, Parameters, such as electric capacity 
showing the transmitted wave length determined by the cavity length which constitutes the Fabry-Perot 
resonator of the wavelength variable optical filter 1 1, are measured, A drift is detected by detecting the drift 
of the transmitted wave length characteristic of a wavelength variable optical filter from this parameter, and 
there is also a method which controls driver voltage to follow in footsteps of a drift with that detecting 
signal. 

[0049]If change imitation of the driver voltage of the FFP wavelength variable optical filter 1 1 is carried out 
with VA ->VB ->VC by performing such drift amendment in connection with drift A->B->C of the 
transmitted wave length characteristic, transmitted wave length can be kept constant with lambdaA 
=lambdaB =lambdaC. 

[0050]On the other hand, the drive circuit 16 has restriction of the maximum driver voltage Vmax as 
mentioned above, and the driver voltage variable range is determined by this. As the drift of the transmitted 
wave length characteristic shown in the Drawing D, when it becomes larger than a variable range, it 
becomes impossible therefore, for driver voltage to follow in footsteps of this drift. 
[0051]Then, the case where the transmitted wave length characteristic shown in drawing 4 carries out a 
drift like C or D in the above-mentioned composition, and imitation driver voltage crosses a variable range is 
taken into consideration, The threshold Vth (a figure Vth=Vmax) that driver voltage does not cross a 
variable range beforehand is set up to the driver voltage supervisory circuit 1 7, and when driver voltage 
exceeds the threshold Vth, a driver voltage change command is given to the driver voltage control circuit 1 5. 
[0052]Only the FSR equivalent VFSR of known [ control circuit / 15 / which received this command / driver 
voltage ] beforehand shifts driver voltage into that variable range. The driver voltage V is specifically 
changed to the value fluctuated by VFSR from Vth, and the transmitted wave length characteristic is 
changed from C and D by a round term like C and D'. 

[0053]For example, in drawing 4 , if the driver voltage V serves as VC =Vmax =Vth, with a driver voltage 
change command, the driver voltage V will shift only VFSR and will change to the value of VC '. Thereby, 
also when a drift crosses a driver voltage variable range, as shown in the figure, transmitted wave length is 
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kept constant with lambdaA =lambdaB =IambdaC =lambdaD. 

[0054]However, as mentioned above, if driver voltage is changed during optical power, the output will be 
disrupted or a noise will ride. So, in the above-mentioned composition, the blanking detector circuit 18 
which detects a blanking period from a photoelectric conversion output is formed, and only when the 
blanking period is detected in this circuit 18, the switching operation of driver voltage is made to be 
performed. 

[0055]For example, by burst data, it had the window period as shown in drawing 5 (a), and has the vertical 
blanking period as shown in drawing 5 (b) in the video signal. If such a period is detected in the 
above-mentioned blanking detector circuit 18 and a driver voltage change command is given to the driver 
voltage control circuit 1 5 at the time of the detection, switching operation of driver voltage will come to be 
performed in the period, and quality degradation of a transmission signal will not be produced. 
[0056]In the above-mentioned embodiment, like a 2nd embodiment, the blanking detector circuit 18 is 
started by the detect output of the driver voltage supervisory circuit 17, and, of course, it may be made to 
perform a driver voltage changing process by the blanking detect output of this blanking detector circuit 18. 
[0057] Drawing 6 shows the composition at the time of applying the drift amendment method concerning this 
invention to the lightwave transmission system which used MZ type optical intensity modulator for the 
signal transduction circuit as a 4th embodiment. In drawing 6 , identical codes are attached and shown in 
drawing 11 and identical parts, and the explanation duplicate here is omitted to them. 
[0058]The DC-bias supervisory circuit 28 where the DC-bias value further outputted to the circuitry which 
showed drawing 1 1 t he composition of this embodiment from the DC-bias circuit 27 detects whether a 
threshold is exceeded or not, In [ add the signal branch machine 29 which branches a part of modulating 
signal, and the blanking detector circuit 30 which detects a blanking period from the branched modulating 
signal, and ] the DC-bias control circuit 26, When the drift exceeding the variable range of DC-bias voltage 
occurs from both the detection results of the DC-bias supervisory circuit 28 and the blanking detector 
circuit 30, it is made to perform control which shifts DC-bias voltage to a blanking period by FSR. 
[0059]The above-mentioned control action is concretely explained with reference to drawing 7 . Drawing 7 
shows operation and the characteristic of MZ type optical intensity modulator 21, and this optical intensity 
modulator 21, As shown in the figure, the operating point of a modulating signal can be controlled by the 
DC-bias voltage V to impress at the optimal point of the optical power characteristic A, and an optical input 
can be optimized like a modulated light output (A) according to the inputted electric modulating signal. The 
optical power characteristic has periodicity, as mentioned above. 

[0060]Here, the above-mentioned optical intensity modulator 21 has an environmental variation and aging, 
and if the drift of the optical power characteristic is carried out like B from the Drawing A, on the DC-bias 
voltage V as it is, a modulated light output will be distorted in connection with the drift of the optical power 
characteristic. Then, a part of output of MZ type optical intensity modulator 21 is taken out, it changes into 
an electrical signal, a DC drift is detected with arbitrary techniques, and DC-bias voltage is controlled to 
follow in footsteps of a drift with the detecting signal. 

[0061 ]If change imitation of the DC-bias voltage V of MZ type optical intensity modulator 21 is carried out 
with VA ->VB -> VC in connection with drift A->B->C of the optical power characteristic by performing 
such drift amendment, it can be distorted with A=B=C and a modulated light output (A, B, C) can be kept 
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there is nothing and constant. 

[0062]On the other hand, the drive circuit 22 has restriction of the maximum DC-bias voltage Vmax as 
mentioned above, and the DC-bias variable range is determined by this. As the drift of the optical power 
characteristic shows in the Drawing D, when it becomes larger than a variable range, it becomes impossible 
therefore, for the DC-bias voltage VD to follow in footsteps of this drift 

[0063]Then, the case where the optical power characteristic shown in drawing 7 carries out a drift like C or 
D in the above-mentioned composition, and imitation DC-bias voltage crosses a variable range is taken into 
consideration, The threshold Vth (a figure Vth=Vmax) that DC-bias voltage does not cross a variable range 
beforehand is set up to the DC-bias supervisory circuit 28, and when DC-bias voltage exceeds the 
threshold Vth, a DC-bias voltage change command is given to the DC-bias control circuit 26. 
[0064]The DC-bias control circuit 26 which received this command shifts a DC bias into that variable range 
only 2n time of known half-wave voltage Vpi beforehand. The DC-bias voltage V is specifically changed to 
the value fluctuated by 2Vpi or 4Vpi from the threshold voltage Vth, and the optical power characteristic is 
changed by a half cycle or round term. 

[0065]For example, when CD bias voltage V is set to VC =Vmax =Vth, in drawing 7 with a DC-bias voltage 
change command. The DC-bias voltage V shifts only 2Vpi or 4Vpi, and changes to the value of VC ' or VC", 
and the optical power characteristic is shifted by a part for a half cycle, and 1 cycle. Thereby, also when a 
drift crosses a DC-bias voltage variable range, as shown in the figure, the operating point is held at an 
optimum value and a modulated light output is kept constant with A=B=C=D. 

[0066]However, as mentioned above, if DC-bias voltage is changed during optical power, the output will be 
disrupted or a noise will ride. So, in the above-mentioned composition, a blanking period is detected from 
the modulating signal which branched in a part of modulating signal with the signal branch machine 29, and 
branched in the blanking detector circuit 30, and the switching operation of DC-bias voltage is made to be 
performed within between the patent period. 

[0067]In the above-mentioned embodiment, like a 2nd embodiment, the blanking detector circuit 30 is 
started by the detect output of the DC-bias supervisory circuit 29, and, of course, it may be made to 
perform the changing process of DC-bias voltage by the blanking detect output of this blanking detector 
circuit 30. 
[0068] 

[Effect of the Invention]As stated above, even if a limit is located in the variable range of the drive circuit 
and bias circuit which follow in footsteps of the transfer characteristic drift of a signal transduction circuit 
according to this invention, Drift imitation can be performed in the variable range, a problem which leads to 
a system failure by this can be avoided, and the drift amendment method of the signal transduction circuit 
which can build a reliable signal transmission system can be provided. 
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[0004] cohu ^ nftuiig«i 4t±, m^mm 
st>©^ *ottm*s«(iKftWBESj»iiian state. 
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[0 0 0 5] FFP««Rl«3t7Y^*l lOlftftfcW 

st* Biirafsffi»itaEEVfc:«fcoTSJi , rs)ttts*ffl 
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fl*EVT-(iJgii®g!Rftt© FD 7 HcffoTiMR* 

[0008] *ct?, cnmmz&Mtsrctb, msic 
mm i ©fl»WT»tt, y&jfr* i i ©art©-** 

JR*>flLT«MI*te«*U ffit©¥&fc4.oT FU 

**5KWWEE*IWIiLT^*o COKU7 HUE* 

[0 0 0 9] e©*5&-FU7MliE*fT$cfcli:J: 
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A A =AB = AC 

[0 0 10] LfrU -fiSWtCllSW 1 6 ^©OH 
Egfif$±, ISK/T^^&ilAfgfflliEEVmax ©Wg 

§ 0 LfctfoT, feLfeJ2®}SR#tt'DFU7h^Nia 
D©«fc$teWStEHJa±te**<4Si:, K»«EE{4C 
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(4 D C F U 7 h a fc ffl S f S / U 7 X ji * M&b X D C A 
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cfc5tcFU7F-rStt^WU *©**ODC/Wr 
X«EV"T?ttftfflrt«tt© FU 7 HcffoT*Wl8ti* 

w b ©«fe ^ ^cs^T' Ltd rajs^fe § . 
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f zmiET zmmmmm^m t , t&aaB m^aiu^ 
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[0 0 2 5] (2) (1) OflMtfcfcVvC, MBHU7 
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[00 2 6] (3) (1) (DMmOo^T, S&fC, tu 

y^ymmm.x^.mn^y^y^ymm^mm 
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xAK^fWcf&s F 7 F«IIE*S*afflLfc«^© 
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K«g3 3-p-a5»KsnTFy7H*wiHi»3 4(cx^/ 
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[0 0 3 3] ;WT^W«ria»3Stt, 4A6nfcKU 

7 F »Cffi ^ -T 5 ; W 7 Xfg ^*46T /VT 7 X Egg 3 6 
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[0 0 3 4] C©;Vr7X§g«i@lg3 7ttWj/Vf7^ 

[0 0 3 5] -7a, Uy^«c883 3t?#tt£ttfcte#ti 
^9>+>^»mil»3 8K:fe#Ml&*n* s C07"v> 

[00 3 6] / VfTXWWHtt 3 5 ti, aUttt FU 7 F 
iiB^O*?»^1-5*% 'W7XE&Elg&3 7 &tf 

«<^*6n*fc*, ;V7Xffi*F S RfflM5f£tti/7F 

[0 0 3 7] hiB#bST*fi, WMISS3 2* 

M,T9liPt5'W7X)l!EtJ;oT fn ^ ESS 3 1 

tffc£fcs ^©^14&FU7Ft3tt«*WU ^©£ 
$©/WTXWEET*«Wtt© FU 7 htC^-pTm^}*^ 
A/CL£3o E©fc«>, fl#eilil^3 l©HJ*J©-« 

^cd^HJ^C <ko T F U 7 h fciilttf S «fe ? to W7 
X«EE«*J»bTl'»*. 

[0 0 3 8] LfrL&tfS, imm®&3 lOWtt* 
AWTf *B»IbI&3 2Ett*«!>@B*WU:, III^O 

©fctf), *©oMfBH&±© F U 7 h #4 K1tm&K.lt 

itm-eztt^o ten. *gffl&mvmi&~eit. ±c« 
^©nuss 3 1 {cja«8«4€^Ga«Fit*^-r s c t % 

fJfflU ;W7Xl£M&3 7TW7X«tfHMB*jS 
Afc^jST?/W7X{W»@B3 5 te>W7X«JglflH*& 
5*, F S Rffl^O/W7X«»*fffc"&, 
JFSWHfciRi&S «fc a fc LTVSo 
[0 0 3 9] fit, /W7XW«T^t, (HAiW 

[0040] ifttfot, ±e««fcj:ntf, flreea 

3 1 ©fraitfft F U 7 F KiHO* SMUgg 3 2 © 

i^i:;K7Xfi*F S RfflS0^7 h LTVS© 
T\ FU 7 hi6M**©Br««!Hrtlffi5 C fctfT?* 

[0041] 02 iim2(Dmmnmt lt, £«©«*§ 

fiJiHISg^ffx «®#eai^Xf-AR:*5IWI«:«* F U 50 
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[0042] -rat)%, 0 1 t^Lfcst i (D'MMBmv 

m^H, >W7Xffl®m%i3 5TW7XB£tgiaK3 

[0 0 4 3] CttfcftU 8!2©|&StHBirm* ;U7 
XEffl@B3 7^6/W7XIaIBS3 6©a^Mffi*iB 
X. fci^T?7 ? y ^m#^W77 s-e-T 7^ 
y#ft{i]BR3 8*iBftU c©IhIB3 8 vmim<o 
f^y^y^mmci: <Q&£.-£n%>U 7Xtfjff*Hr© 

/V7Xffl»0»3 5©/W7XSJg*ff3«fc5 

[0 0 4 4] 0 3«m3©i»Sg£LT, fS^feillH] 

F U 7 FffiiE733S*3iffl Lfc*£©#US 
fc^ffc©T&5, ft, H3t*3^T, BS^-aPtf 

[0045] xmBBmmmt* mstcmLitmmm 

jt/«^««i5i»i 3<om\mfrt>-?^y*y>?wm 
*®.m%zr5y*y>rtkmm l \ sm^, warns. 

y^y^ffiiflissi 8©w«Hii|g*^5, »*i±©"I 

)«rafcK»«£E« f s Rm^yy htzmmm?*. 

dtcLfcfe©T*^5o 

[0 0 4 6] ±I2©SiJW»lff £0 4 Rtf H 5 LT 

HftWKKW*. a 4 (4 f f p mm^mfty j>i*i 
raH^-Tcfcati:, aiip-r«K«i«£Evfc«koTsa-r 

©tf*»6^«:iftfi A A ©^fi^-fctt *BS?-r « d fctf 

(f s r) *£Mlrz>o 

[0 0 4 7] Z.Z.X\ F F PS5«I«Jt7-f;l/* 1 1 tc 

B©«t5fcFU7h-r*i:, ^©s*©iga*jiv-e« 

aiifliSS^ ft© F U 7 F jSft^ A A 6 A 

B MMA A2M£DTL£do 7t7f 

1 1 <Dm<D-m*m&LTmmmz.%Wiu 
ttiw^ffitaot fu 7 httmML, zoymttifsmc 
j; o t f u 7 f iciiK-r 5 £ 9 icmmm±*mm l t ^ 

[0 0 4 8] cnt{±55'Ji<:> FU7F^tti@Bl 
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zm.?mn®m% k c» u z<d>^* 

£«ffilT3CkT*FU7h«tiU %(DWiMm\z.£ 

[0 0 4 9] COA5aKy7H*iE«ff5c4ifcJ; 
0 , mmgffi&D F U 7 h A-> B-» C left o T F F P 
SfiW^/b? 1 1 ©SK»*EE*VA -WB -+VC 

k^biias-enf*, isasa^AA = ab = ac t- 
[0050] wmmu 1 6 tiffliEco.fc a icm±m 

tt<D K U 7 F #|IIH D ©«fc 5 1 BriaEHW±{c** < * 
3 k, ■»«EEttCOI*U7Hc3iMTf*4<4*o 
[00 5 1]filf, tlBOWJS'Ptt, H4{C^-TiS)i 
JftfHftttf C * fcti DO J: 5 fc K U 7 h LTilRHMM 

&HgffiVth (HT»{iVth=Vnax ) *«J£LT**, m 
»*EEtfBMIVth*a*fc*£fc* ISij«IEtiiJS« 1 

[0 0 5 2] Z10lfir^*«l}-ftKii«E»J»lHlttl 5 

^ifeWWOFS R#S#VFSR ftWMWJE^O 
BT$«HrttC^7h-r5o JittWfcfi, K»WEEV*V 
thJ:»)VFSR»^a»«*fc«[fc«»)»AT, C D 
, D' ©<fc3fcHaffl#7Staifl»gW£*a 

[0 0 5 3] fllJAtf, H4tCfc^T, WftWEEVtfVC 
= Vmax = Vthkfc«k, (K»«£EWefSr^{c:«fcO, ^ 
©WKWEVfiVFSR ftttS^hLTVC ' OfflfCtBD 

gfcSo entefco, HU7b^ffi»«Enr$«!H*a 

*3k£fc, fflHfcijitJ^lc, j£fi&gUAA =AB 
= AC = A D k-5£fc:«ftti3o 
[0 0 5 4] flU flffiffi©<fc5fc, KJWEEfcftm/j* 

o m 5 1 , *<om?w k nmft o / * x# * o ft 
it, comes 1 8T'7^y+^^ffifffl^w$nTi/>§ 

k *0#K«fltEOfflS»f&Wfcft3.fc 3 LTV> 
[0 0 5 5] 0IJ*.ff, ^-Xhx-#T'ti05 (a) K 

^i-£?&m«Hi?L mmm^ms (b) tc 
3aiHiiii*ijBr5>*^^a@»i8T?ifcHju * 

0«ffi«flcSBli«E«®f^*K»i«EESiJ»llK 1 5 lc 



[0 0 5 6] ±faHW^fc^^T, S2©HIf 

*ff 5 <t 5 t b t t, «t v ^ k immx^ 5 o 

[0 0 5 7] H 6 «m 4 ©*$Mk bt, 

f u 7 vm^n^mm Ltcm^mm^t 
10 €>ot*&3<, H6fcfc-^r, eh i kra-ap^tcti 

LT^U ^ THi 9« L ft KHOTOT 

So 

[0 0 5 8] H 1 1 ^LftlelK 

£&£DC/W , 7X@g&2 7*»6H#FStt.&D 
C/W7XfiWHte*a*3*^fr*8ffiTSDC>W 
7XO![E]gg2 8 k, *WB#*-95»«W5^»« 
g§2 9 k, #KSftfcg!ra^fr&77y*:/?JHfflS: 

X$ijfflls]^2 6C*^T, DC/W7Xgs*S[a]g§2 8& 

20 tf77y+>ytta@K3 0Ojai«Hi*S*^6s DC^ 

■< TTM&mw&w&m. z v v 7 h ltz t 

r9y*>^JHI«lcDCA-Y7'X«E*FSR«S 
^> 7 h * S»J»*fr 7 i 5 L ft ©Tft §0 
[0 0 5 9] ±EO«»P«ff*H7*«HbTlM*«lC 

i^B/j-r 5 o i7t±Mz s^sias Wffi 2 1 mm t 

^ K, 5 D C /H7XtffVlC cfc 

x^$nft«m^pft^^jscT7tA^^iS7tm^ 
30 (a) ©.t^fcajiftrsck^'zftSo 

[0 0 6 0] C CT% ±3B)fc3SUtl£»l8»2 1 tSSHt 

^e^sfk^* 0 , 7tdb^#tt(±f8]0 a & b Oct: 0 k 

>J7h*«aU *©*tti«9fc*oTKU7l*WIIB[ 

40 [00 6 1] COJ:5*FU7h*liE«:ff5c:kfc«fc 
3tffi^«MS©FU7FA-*B-»C{<:flSoTMZS« 
9fU0EM8S2 10DC/W7XlffV*VA -^VB 

c kigftiaist$-&n^ msytmti (a, b, o %a 

= B = CkS^<-^ft«OiIk^T'tSo 
[0 0 6 2] -77, »[1ISS2 2{ctM3iOct9tgAD 
C/WTXtEVmax OiittL> CfttCcfcoTDC 

fcftftT^tt© FU 7 F^[B|0D (c^-r J; o tcnj^SSH 
JuX±fc^<«:§k, DC/W7X«JEVD I4COHU 
so 7HciIiffiT?#&<&3o 



(7) 
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[oo 6 3] ^ct% ±teo«/STtt, mtc^rma 

timm^ C S fctt D Ocfc 5 F U 7 h LTilK D C /U 

«B*M*fcV»«fc3fcB*Vtli (HT'BVth=Vmax ) 
&S5£LT*5£, D C/W7X*fftfHffiVth*S*fc 
DC/W7XfllilBZ 6(CDC;K7Xtff 

[00 6 4] C©f^*§ttfcDC/W7X»|»|l|g&2 
6ti. ^i6BBaiO¥JSES*EEV«02n^tDC/W 

7x^©bi^ieh^c^7 h-r«o mmctt, dc 

/W7X*ffiV*HHB*EVth«fc 0 2 V n SfcfcU V /r 

[0 0 6 5]mtf» 07tC:J3^T> CD;<^7X«EE 
V#VC =Vmax = Vth£&£i;, DC/^7X«£E^ 
HftfrKAtK *<DDC>W7XieJEVtt2V»*fc(4 
4 VTrfcttf 7hLTVC ' SfcttVC " <Dffiic9J0ff 
*3 0 , 3tHJ*Wtttf¥fl«»*fcS 1 JSffi^>7 h £ft 
§ Q cntCfcfJ, KU7h^DC^W7X*J±pI^IEH 
£ig;t3i:£fc, rawest J: 3 fc, Iff^illit 

fia#«nr, gs§mwiA=B=c=D 

[0 0 6 6] fliU W&<D£51C, DC^W7XtM 

ss 3 o nfesawa^*^ 6 7? > ywin*« 
[0067] ^, ±E*flBBifc*vT, %2(onim 

079V*>^*ttlg|»3 0*fi«lU C<D7v>*> 
[0 0 6 8] 

7X[Hll®«t^iMc|g|W£oTfc, Ky^biBBt* 
M-^-fiiM^Xx A*«Sfi-e£ £fit^SilI]?gO F y 7 F 
[EI 1 ] *9ffiB(cff « F y 7 FfluE#*&»ffl Lfdf ^ 

ii<>xfi(Dg i (Dmmmmvffii&itmtmmmo 

[0 2 ] Wifcf&S F 'J 7 FffiIE£a*8ffl LfcfP! 

m 3 ] #5p/hc{&§ f y 7 FMiE*s*affl LfcTiee 
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i^ta f f pjs«Rras)t7-f /i/* 

[04] »30ftMfl»BeDfi^«Rffi-r««:»lcF F P 

[0 5 ] ® 3 ommmmmw zmi*zrc»bicm*<D 
im e ] f y 7 h*iE#s«Mi Lfc3te 

10 [®7] m4<DmMBm<DmttttmwtzrctbicMzm 
im s ] ®&<d f y 7 h *Efcs*»i t ft^^s 

r A (flWEiaKflt F F P toSm&& 4)\>* <D% 
[09] HBt^^fAlCffll^ F F P*ftBia8tt 
[H10]H8 K^S/^xi»0 F y 7 h ffijEKftSlR 

w-rsfctotF f pfcgwgtt^^i/^oaiittftwtt 
20 [0ii] &*<d f y 7 MiiKn**3iffi bfejteass' 

[HI 2] 01 lK^TS/^-rAJCfflV^MZSJtSftS 
[0 1 3] 0 1 1 fC^-TS/XxA© F'J 7 FMiEififf* 

mm. 

1 1 -7r^^77'7y^D-iSfinI^7^^^ 
30 12-^(S« 

i 3-^t/««ffiSiia» 

1 4-HU7h*ffl0» 
1 5-«ttJI»0& 
1 6-»@g& 

i 7"-gg»*±i£*i» 

1 B---77v*vvmftm, 

2 i...v<yM>yxy?-^§Mf« 

2 2"»lE2ig§ 

2 3 •■•ft / 7}%k%8 
40 2 4-#/WHE*|il» 

2 5 -DC KU7httffliaK 
2 6-DC/W7X»JWhI» 
2 7-DC;W7X@H 

2 8-DC/W7X^Il3]SS 

3 1 -^fi^tilSS 
3 2-»(H]gS 

so 3 4-FU7htta@IS 
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3 5-/U7X$iJfflIlllSS 
3 



3 7-'U7Xmi®® 
3 8-7 i ?V*y<fftm®& 
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[02] 
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sans 



M«BM 



ttBBN 



1 ' "I 



— r~ 



la a 



IU7X 
B K 



Basis 
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MBBft 



ttlBBft 



KEUBM 
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